Abstract. Let D be the unit polydisc in C" . Let H2{D) be the Bergman space of D. In this paper, by using the integral representations of solutions to the 3-equations, we give function theoretic characterizations of functions / € L2{D) such that the Hankel operators Hf from the Bergman space to L2{D) are bounded and compact, respectively.
is defined by Hf = (I -P)Mf, where Mf is the multiplication operator. For the unit disc A in the complex plane C, Stroethoff [11] characterized bounded functions / such that Hf are compact. Luecking [7] characterized functions / e L2(A) such that Hf axe bounded and compact respectively. At the end of [7] , Luecking pointed out the difficulties in extending his results to domains in C and to the weighted Bergman spaces. By using the integral representations of solutions of the ^-equations, we overcome those difficulties. In [6] we characterized functions / € L2(Cl) such that Hf axe, respectively, bounded and compact on bounded strongly pseudoconvex domains QcC".
In this paper, we are going to solve those problems on polydiscs in C" .
For z, w e D, let fi(z,w) be the Bergman distance between them. For z e D and r > 0, the Bergman metric ball B(z, r) = {w e D: fi(z ,w)<r}. Denote by \B(z, r)\ the Lebesgue measure of B(z, r). For / e L2(D), write For a (p, <?)-form H(z) = YJHij(z)dzI Adzj with locally integrable coefficients on D, write \H(z)\ = i2\Hi,j\-As usual, n dH(z) = YJY,dH'jldlkd'Zk A dz, A dzj , fc=i where, for 1 < k < n , d/dJk = (1/2) • (d/dxk + i ■ 0/0j>*). If ///,/ are not differentiable, the derivatives should be understood in the distribution sense. Now we state our main theorems.
Theorem A. Let fi e L2(D). Then the following are equivalent.
(1) Hf is bounded. In §2 we will discuss the Hankel operators Hf with / 6 CX(D) by using the integral representations of solutions to the a-equations. In §3 we will prove the main theorems and the IP -versions of Theorems A and B.
To make the ideas clear, we shall only prove the theorems for the unit polydisc in C2. For general cases, one can obtain the results by proceeding in the same way.
Throughout this paper, we will use the letter C to denote constants, and they may change from line to line.
Hankel operators with C1 symbols
From now on, we shall assume that D is the unit polydisc in C2. To simplify notation, for k, m > 2 , write
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Let A be the unit disc in the complex plane C.
Lemma 2.1. For z, w e A, if t > 0 and 0 < e < 1, then
By using the method in the proof of [1, Lemma 4] , it follows that the integral in the last inequality of (2.4) is finite. This finishes the proof of (2.1). The proofs of (2.2) and (2.3) are similar. We omit the details here. Q.E.D. By a standard regularization argument [10] , the result follows.
Fox f e CX(D), write Thus,
Note that (1 -\Wj\2) < \ • 11 -zjWj\ for Zj, w} e A. One can easily check that We define f2 = ^hk-(pk, fx = f -f2. Now we use Luecking's arguments [7] to prove that fx and fi2 satisfy the conditions in (4). (4) / admits a decomposition f = fx + fi2 with f2 e CX(D) n LP and fx e LP(D) such that, for each I < i < n, (df2/d~Zj) • (1 -|z,|2) -> 0 as z -> dD and, for some r > 0, GrtP(z) -»0fljz-t dD.
Since the proofs of Theorems C and D are the same as those of Theorems A and B except for obvious modifications, we omit the details here.
Finally, we note that our results and methods can be extended to the Hankel operators on the weighted Bergman spaces with weight functions (1 -|zi|2)Q • (1 -|z2|2)^ , a > -1, /? > -1, on the unit polydisc.
